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METHOD AND APPARATUS FOR ATTIC FAN
POWER CONTROLLER WITH REMOTE
CONTROL

RELATED APPLICATION D

The present Application for Patent 1s related to U.S. Patent
Application No. 61/364,967 entitled “Method and Apparatus

for Attic Fan Power Controller with Remote Control” filed

Jul. 16,2010, and 1s hereby incorporated herein by reference. 10

FIELD OF THE INVENTION

The present invention pertains to fans. More particularly,
the present invention relates to a method and apparatus for
attic fan power controller with remote control.

15

BACKGROUND OF THE INVENTION

: : . : 20
Fans are used to move air and for many situations provide

some degree of assistance 1n cooling humans or structures. A
source of power that 1s becoming more favored 1s solar. How-
ever, due to the limited power provided by solar, traditional
attic fans may not be able to run when needed, for example, 1n 55
cloudy conditions, or at night. This presents a problem.

Additionally, an attic fan may run when not needed. This
presents a problem.

BRIEF DESCRIPTION OF THE DRAWINGS 30

The invention 1s illustrated by way of example and not
limitation 1n the figures of the accompanying drawings in
which:

FIG. 1 illustrates a network environment in which the 33
method and apparatus of the invention may be controlled;

FIG. 2 1s a block diagram of a computer system which
some embodiments of the invention may employ parts of; and

FIG. 3 illustrates a remote control, a holder for a remote
control and a control box.

FI1G. 4 illustrates an embodiment of a system for control-
ling a fan.

FIGS. SA-5C 1illustrate embodiments of the operation of
the system.

FIG. 6 illustrates an installed fan, solar panel and control
box according to various embodiments.

FIGS. 7, 8 and 12 illustrate an embodiment of the control
box.

FIG. 9 1llustrates the underside of the rootf of a structure, so
with the control box installed and connected to a fan.

FIG. 10 illustrates an embodiment of a remote control.

FIG. 11 illustrates front and rear view of the remote control
of FIG. 10.

40

45

55
DETAILED DESCRIPTION

A method and apparatus for attic fan power controller with
remote control 1s disclosed.

In one embodiment of the mmvention a control box (also 60
denoted as a black box) enables an attic fan to run on both
solar power and house electricity (power line) and performs
seamless 1ntegration of both power sources for continuous
operation.

In one embodiment of the invention the black box 1s an 65
intelligent power distributor equipped with temperature and
humidity sensors.

2

In one embodiment of the invention the black box can be
custom-set for various weather conditions through a wireless
remote control.

In one approach an apparatus using a tiltable and rotatable
solar panel, awall supply and a fan are controlled by the black
box taking into account temperature and humidity. These and
other embodiments of the present invention are described 1n
the writings and drawings herewith.

In one embodiment of the ivention the solar panel may
provide power to the black box. In one embodiment of the
invention the black box may be controlled by a remote con-
trol. In one embodiment of the invention, the remote control
may be via a computer which may be connected to a network.

In one embodiment the invention may be tailored to an attic
exhaust fan use.

FIG. 3 illustrates, generally at 300, one embodiment of the
invention showing various parts. 302 1s a remote control, 304
a holder for the remote control (e.g. to mount on a wall), and
306 1s a black box (also called a control box).

FIG. 4 1llustrates, generally at 400, one embodiment of the
invention showing a system control view. At 402 1s a remote
control that can communicate via pathway 403 with the black
box 406. Pathway 403 may be wireless (e.g. 402 1s a RF (radio
frequency) remote control). Black box 406 recerves NC (also
denoted AC) (alternating current) via pathway 4035 from a
power adapter 404 connected to an outlet 410. The black box
406 may be mounted near the attic fan (also called Attic
Fan/APV) 408. The black box 406 1s 1n communication with
the attic fan 408 via pathway 407 which may be a source of
solar power, and 1n commumnication with the attic fan 408 via
pathway 409 which may be a source of power supplied from
power adapter 404. Pathway 407 and 409, 1n one embodiment
of the imnvention may be the same pathway.

FIG. 5A, FIG. 3B, and FIG. 5C 1llustrate, generally at 500,
spanmng FIG. SA, FIG. 3B, and FI1G. 5C, one embodiment of
the invention showing in flowchart form an embodiment of
the invention. A multitude of steps are shown, however one of
skill 1n the art will appreciate that many of the steps are of an
optional or implementation specific nature. For example, if an
embodiment of the invention does not have a humidity sensor
then the flowchart paths dealing with humidity are optional.
FI1G. SA, FIG. 5B, and FIG. 5C are intended to illustrate a
rather complete implementation, however, the ivention 1s
not so limited and as discussed many of the steps are optional,
thus many variations are possible.

Described herein 1s one possible embodiment as illustrated
in FIG. 5A, FIG. 5B, and FIG. 5C. At 502 1s power on. At 504
1s a humidity and/or temperature setting on. At 506 1s a solar
LED (light emitting diode) and/or AC LED off. At508 1s a fan
and/or fan LED off. At 510 1s a recerve remote control signal
from 538. At 512 1s a check for status command and 11 status
commend 1s yes then to 522 transmait status and if status
commend 1s no then to 514 to check house power command,
and 11 house power command 1s on then to 524 to set house
power on, and 1f house power command 1s off then to 530 to
set house power ofl, and 1 house power command 1s no then
to 516 to check for a humidity command. If at 516 humidity
command 1s on then to 526 to set humidity setting on. If at 516
humidity command 1s off then to 532 to set humidity setting
off. IT at 516 humidity command 1s no then to 518 to check for
a temperature command. If at 518 temperature command 1s
on then to 328 to set temperature setting on. If at 518 tem-
perature command 1s oil then to 534 to set temperature setting
off. If at 518 temperature command 1s no then to 520. At 520
then to 540 to check for a humidity or temperature sensor
tailure, and 11 yes then to 550 to set a sensor failure, and 1f
humidity or temperature sensor failure 1s no then to 342 to
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display humidity and temperature. At 544 a check 1s made to
see 11 humidity and temperature setting 1s on, and 11 tempera-
ture setting 1s on then to 548 to check 11 the temperature 1s
greater than 80 deg F. (degrees Fahrenheit), and if humidity
setting 1s on then to 546 to check 1f humidity 1s greater than
715% (percent). If at 548 the temperature 1s greater than 80 deg
F. then proceed to 5352. If at 548 the temperature 1s not greater
than 80 deg F. then proceed to 536. If at 546 the humidity 1s
greater than 75% (percent) then proceed to 552. I at 546 the
humidity 1s not greater than 75% (percent) then proceed to
536. From 532 proceed to 554 to check to see 1 solar power
1s available (e.g. check current), and 1f solar power 1s available
proceed to 556 to power the fan by solar, and 11 solar power 1s
not available proceed to 568 to check 1f there has been no
power continuously for 30 days. If at 568 1t 1s determined that
there has been no solar power for 30 days continuous then at
570 set solar failure alert and proceed to 572. At 558 disable
a timer associated with keeping track of the days as 1n 568. At
560 turn AC LED ofl and turn solar LED on. At 562 check for
a fan failure, and it a fan failure then at 566 set fan failure
indication and proceed to 338. I at 562 there 1s no fan failure
then at 564 set fan and/or fan LED on and then proceed to 538.
At 572 check to see 11 house power 1s enabled, and 1f house
power 1s not enabled then proceed to 336, and 11 house power
1s enabled then at 574 power the fan by using house power. At
576 a check 1s made to see 1f the house power has been on for
8 times within 4 hours and 11 yes then proceed to 536, and 11
no then proceed to 578. At 578 a check 1s made to see 11 this
the first time entering house power, and 1f yes then proceed to
580 and enable a timer, and 11 no then proceed to 584. At 582
set the solar LED indicator to off and setthe AC LED to on. At
578 a check 1s made to see 1f the fan 1s on or off, and 1 the fan
1s on then proceed to 386, and 11 the fan 1s off then proceed to
592. At 592 a check 1s made to see if the fan has been oif for
at least 22 minutes, and 11 so then proceed to 362, and if the fan
has not been off for at least 22 minutes then proceed to 538. At
586 a check 1s made to see 11 the fan has been turned on for 8
minutes, and if so then proceed to 588, and 11 the fan has not
been turned on for 8 minutes then proceed to 538. At 588 a
counter 1s incremented by 1 to count within a four hour time
period as used 1n 576. At 590 turn the fan and/or fan LED off.

While the 1llustration above has used specific numbers (e.g.
80 deg F., 75%, etc.) the invention 1s not so limited and any
temperature and humidity numbers may be used 1n embodi-
ments of the invention as well as the number of days to check
for lack of solar power, the minutes running within a time
period, efc.

Described herein 1s one possible embodiment as illustrated
in FIG. 5A, FIG. 5B, and FIG. 5C. At 502 the method 1is
entered. At 504 turn on solar array power to fan. At 506
measure fan voltage. At 508 measure fan current. At 510
calculate fan power consumption. At 512 determine if >1 W
(Watt) power, and 11 so then at 522 set power>1 W indicator,
if not then at 514 determine 11 power>0.1 W and 11 yes then at
524 set power 0.1-1 W indicator, and 11 not then at 516 check
to see 1f the fan 1s turning an 1f so then at 526 set fan on
indicator, and 1f not then at 532 set fan off indicator. (N.B.
some steps are not used as explained above and optional (e.g.
530, 534, 528 not used so far.) From 520 we go to 540 the
check 11 fan speed>10 RPM (revolutions per minute), and 1f
so then at 550 set fan OK (okay) indicator and proceed to 352,
otherwise at 542 connect AC based power source to fan and at
544 check for speed of fan>10 RPM and 11 so then proceed to
552, otherwise at 348 check to see 1f AC power source 1s still
connected and 1f not then proceed to 536 else proceed to 552.
From 552 proceed to 554 where we check to see of the AC
power and solar power are on and 11 so then at 356 disconnect

10
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solar power, and 1if not then at 568 check for fan speed>10
RPM and i1 yes then proceed to 572, and 11 not then at 570 set
slow fan indicator then proceed to 572. At 572 check to see 1t
fan speed>3> RPM, and 11 yes then proceed to 536, and 11 not
then at 574 increase power to the fan supplied from the AC
source. Then at 576 unconditionally proceed to 336 (i.e.
regardless of decision proceed to 536). At 562 check to see 1t
the fan speed 1s greater than when solar power and AC pow-
ered source are on, and 1f no then at 564 indicate that solar 1s
okay, and 11 not then at 566 indicate that solar array 1s defec-
tive.

While the illustration above has used specific numbers (e.g.
10 RPM, 1 W, etc.) the invention 1s not so limited and any
numbers may be used in embodiments of the invention.

Additionally, other embodiments of the invention can turn
power to the fan off and measure wind speed, measure fan
RPM by pulsing power on and off, and provide for a fixed fan
speed by combining solar and AC supplied power as needed.

Additionally, other embodiments where the black box 1s
controlled by a computer directly, or via a computer via the
remote control can provide for advanced control of the attic
fan based on factors other than solar, temperature, and humid-
ity, for example, but not limited to time of day, time of season,
anticipated cloud cover, mside temperatures, noise levels,
wind speeds, etc.

The black box 1s also referred to as the control box or solar
controller or Solar Controller since 1t 1s capable of controlling
the solar power mput and/or house electrical input.

In one embodiment of the ivention 1t 15 not necessary to
connect house electricity to the Solar Controller. The Solar
Controller will be powered by the solar panel when sunlight is
available. When sunlight 1s not available and with no connec-
tion to house electricity, the Solar Controller will not func-
tion. Attic temperature and humidity will not be monitored.
As soon as sunlight 1s available the fan, remote and functions
of the Solar Controller will operate, including monitoring
humidly, temperature as well as the monitoring functions.

In one embodiment of the invention the current status of the
fan and attic temperature can be determined. Click the “Sta-
tus” button on the remote, to display the following informa-
tion:

Attic Temperature

Attic Humadity

Fan status—ON, OFF, or Intermittent (during a house elec-

tricity cycle)
Note that the above info will only be available when Solar
Controller 1s powered by sunlight or house electricity. The
remote readout will not work when there 1s no power to the
Solar Controller.

In one embodiment of the mvention the remote does not
continue recewving information from the fan. That 1s, the
remote will only gather information when the status switch 1s
selected and there 1s power going to the control box. If the
control box 1s connected to house power then the remote will
display the current condition of the Solar Attic Fan when the
status button 1s selected. If the fan 1s not connected to the
house power and there 1s no sun powering the Solar Attic Fan
then the remote will display nothing when the status button 1s
selected. In one embodiment the remote will power off 1n 20
seconds to conserve power. If you need additional informa-
tion you will need to select the status button again to retrieve
the most current information.

In one embodiment of the invention the RF channel on the
Solar Controller must match the RF channel set on the remote
control to communicate.
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In one embodiment of the invention to display attic tem-
perature 1n C to F you may select the desired unit on the Solar
Controller 1tself.

In one embodiment of the invention the remote control has
a thermo switch. The Thermo Switch 1s located at the back of
the remote control. Switch to the OFF position to disable
temperature sensor. When the Thermo Switch 1s disabled (1.¢.
OFF) then the fan will run anytime there 1s power available.

In one embodiment of the mvention the humidity sensor
(aka humidstat) can’t be disabled. The humaidistat 1s by
default ON all times to monitor the attic humidity, and turns
the fan on when relative humidity reaches 75%. The fan will
be turned off when relative humidity drops below 65%. It the
Thermal Switch i1s enabled the fan will only turn on when the

temperature 1s higher than 80 degrees F. and/or the humidity
1s higher than 75%. If you disable the Thermal Switch the fan
will run anytime there 1s available power.

In one embodiment of the invention using house power
does not add significant cost to the electric bill. The Solar
Controller 1s uniquely optimized to run the least amount of
time possible using the least amount of electricity possible.
Since the ambient temperature 1s continually dropping after
the sun sets, the fan only needs to run in short intervals and
since 1t uses a DC powered motor, the amount of actual energy
drain 1s minimal. The additional electricity required will
likely cost less than $5 per year.

In one embodiment of the mvention house electricity 1s
optional. The Solar Controller and remote controller will
work when solar 1s available and the control box will monitor
the humidity and temperature of the attic as well as the status
of the fan. In order to run the fan after the sun goes down you
will need to connect the control box to house power.

In one embodiment of the invention the installation of the
solar controller 1s as simple as connecting two wires and
plugging the control box 1nto a power source.

In one embodiment of the invention the Solar Controller
has Dual Mode Technology. Power your fan after dark. The
addition of the Solar Controller with Dual Mode Technology
will enable your Solar Powered Attic Fan to run after sunset or
when there 1s no light available from the sun. When there 1s no
sunlight available to power the fan and the Solar Controller
has the optional house power connection enabled, the Solar
Controller will cycle house electricity for 8 minutes every
half-hour 1n order to power the fan. This will allow your attic
temperature to continue to drop after sunset and help remove
the hot, stagnant air that can build up on those warm summer
evenings.

In one embodiment of the invention the Solar Controller 1s
a perfect replacement for electric fans. The Solar Controller
allows you to power your fan with free, abundant solar power
when you need 1t most while also giving you the option to run
your fan after sunset using only a small amount of house
clectricity—all without the no1se and operating expense of an
outdated, traditional, electric attic fan.

In one embodiment of the invention Real-time status
updates are available. The remote control readout on the Solar
Controller sends a radio signal through your walls and ceiling
to give you a real-time status update on fan operation to let
you know 11 your fan 1s running and 11 the power source 1s
from the solar panel or the house electricity. There 1s no more
questioning 1f your fan 1s running! This industry-first
advancement will give you the peace of mind that your fan 1s
functioning and your attic 1s being ventilated.

In one embodiment of the invention attic temperature and
humidity are displayed. The remote control unit will also
display the current attic temperature and relative humadity.
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Simply press the STATUS button and the information 1s trans-
mitted from the Solar Controller to your hand-held remote.

In one embodiment of the invention the Solar Controller 1s
umquely optimized to run the least amount of time possible;
using the least amount of electricity possible. Since the ambi-
ent temperature continues to drop aiter sunset, the fan only
needs to run in short intervals. And since 1t uses a DC powered
motor, the amount of actual energy drain 1s minimal. The
additional electricity required will cost less than $5 per vyear.

In one embodiment of the invention a temperature sensor
monitors the attic temperature and will turn on the fan when
the temperature reaches 80 degrees and will turn off the fan
when the temperature dips below 77 degrees. This allows the
fan to only run when 1t 1s necessary to vent hot air from the
attic space, extending the life of the motor. The unit comes
with the temperature switch disengaged. It 1s recommended
that the temperature switch remain disengaged to enable year-
round venting. However, you may engage the temperature
switch 11 desired.

In one embodiment of the invention there 1s a humidistat.
Too much humidity 1n the attic can cause condensation which
can lead to the growth of mold and mildew. The built-in

humidistat monitors the attic humidity and will turn the fan on
if the attic air reaches 75% relative humidity and waill turn 1t
off at 65% relative humidity.

FIGS. 6-12 illustrate various embodiments of the iven-
tion. Showing for example, but not limited to, overview (FIG.
6), control box (FIG. 7), control box connections (FIG. 8),
mounted control box and fan (FIG. 9), remote control (FIG.
10), remote control front and back (FIG. 11), and up close
view ol control box (FIG. 12).

Thus a method and apparatus for attic fan power controller
with remote control have been described.

FIG. 1 1llustrates a network environment 100 from which
the techmques described may be controlled. The network
environment 100 has a network 102 that connects S servers
104-1 through 104-S, and C clients 108-1 through 108-C.
More details are described below.

FIG. 2 1s a block diagram of a computer system 200 which
some embodiments of the invention may employ parts of and
which may be representative ol use 1n any of the clients and/or
servers shown 1in FIG. 1, as well as, devices, clients, and
servers 1n other Figures. More details are described below.

Referring back to FIG. 1, FIG. 1 illustrates a network
environment 100 1n which the techniques described may be
controlled. The network environment 100 has a network 102
that connects S servers 104-1 through 104-S, and C clients
108-1 through 108-C. As shown, several computer systems in
the form of S servers 104-1 through 104-S and C clients 108-1
through 108-C are connected to each other via a network 102,
which may be, for example, a corporate based network. Note

that alternatively the network 102 might be or include one or
more of: the Internet, a Local Area Network (LAN), Wide

Area Network (WAN), satellite link, fiber network, cable
network, or a combination of these and/or others. The servers
may represent, for example, disk storage systems alone or
storage and computing resources. Likewise, the clients may
have computing, storage, and viewing capabilities. The
method and apparatus described herein may be controlled by
essentially any type of communicating means or device
whether local or remote, such as a LAN, a WAN, a system
bus, etc. For example, a network connection which commu-
nicates via for example wireless may control an embodiment
of the mvention having a wireless communications device.
Thus, the mnvention may find application at both the S servers

104-1 through 104-S, and C clients 108-1 through 108-C.
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Referring back to FIG. 2, FIG. 2 illustrates a computer
system 200 1n block diagram form, which may be represen-
tative of any of the clients and/or servers shown in FIG. 1. The
block diagram 1s a high level conceptual representation and
may be implemented 1n a variety of ways and by various

architectures. Bus system 202 interconnects a Central Pro-
cessing Unit (CPU) 204, Read Only Memory (ROM) 206,

Random Access Memory (RAM) 208, storage 210, display
220, audio, 222, keyboard 224, pointer 226, miscellaneous
input/output (I/0) devices 228 via link 229, and communica-
tions 230 wvia port 232. The bus system 202 may be for
example, one or more of such buses as a system bus, Periph-
eral Component Interconnect (PCI), Advanced Graphics Port
(AGP), Small Computer System Interface (SCSI), Institute of
Electrical and Electronics Engineers (IEEE) standard number
1394 (FireWire), Umiversal Serial Bus (USB), etc. The CPU
204 may be a single, multiple, or even a distributed computing
resource. Storage 210, may be Compact Disc (CD), Digital
Versatile Disk (DVD), hard disks (HD), optical disks, tape,
flash, memory sticks, video recorders, etc. Display 220 might
be, for example, an embodiment of the present mvention.
Note that depending upon the actual implementation of a
computer system, the computer system may include some,
all, more, or a rearrangement of components in the block
diagram. For example, a thin client might consist of a wireless
hand held device that lacks, for example, a traditional key-
board. Thus, many variations on the system of FIG. 2 are
possible.

For purposes of discussing and understanding the inven-
tion, 1t 1s to be understood that various terms are used by those
knowledgeable 1 the art to describe techniques and
approaches. Furthermore, in the description, for purposes of
explanation, numerous specific details are set forth 1n order to
provide a thorough understanding of the present invention. It
will be evident, however, to one of ordinary skill 1n the art that
the present invention may be practiced without these specific
details. In some instances, well-known structures and devices
are shown 1n block diagram form, rather than in detail, n
order to avoid obscuring the present invention. These embodi-
ments are described in suificient detail to enable those of
ordinary skill in the art to practice the invention, and 1t 1s to be
understood that other embodiments may be utilized and that
logical, mechanical, electrical, and other changes may be
made without departing from the scope of the present inven-
tion.

Some portions of the description may be presented in terms
of algorithms and symbolic representations of operations on,
for example, data bits within a computer memory. These
algorithmic descriptions and representations are the means
used by those of ordinary skill in the data processing arts to
most eflectively convey the substance of their work to others
of ordinary skill in the art. An algorithm 1s here, and generally,
conceived to be a self-consistent sequence of acts leading to a
desired result. The acts are those requiring physical manipu-
lations of physical quantities. Usually, though not necessarily,
these quantities take the form of electrical or magnetic signals
capable of being stored, transiferred, combined, compared,
and otherwise manipulated. It has proven convenient at times,
principally for reasons ol common usage, to refer to these
signals as bits, values, elements, symbols, characters, terms,
numbers, or the like.

It should be borne in mind, however, that all of these and
similar terms are to be associated with the appropnate physi-
cal quantities and are merely convenient labels applied to
these quantities. Unless specifically stated otherwise as
apparent from the discussion, 1t 1s appreciated that throughout
the description, discussions utilizing terms such as “process-
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ing” or “computing” or “calculating” or “determining’ or
“displaying” or the like, can refer to the action and processes
of acomputer system, or similar electronic computing device,
that manipulates and transforms data represented as physical
(electronic) quantities within the computer system’s registers
and memories into other data similarly represented as physi-
cal quantities within the computer system memories or reg-
isters or other such information storage, transmission, or dis-
play devices.

An apparatus for performing the operations herein can
implement the present invention. This apparatus may be spe-
cially constructed for the required purposes, or 1t may com-
prise a general-purpose computer, selectively activated or
reconfigured by a computer program stored 1n the computer.
Such a computer program may be stored 1n a non-transitory
computer readable storage medium, such as, but not limited
to, any type of disk including floppy disks, hard disks, optical
disks, compact disk-read only memories (CD-ROMs), and
magnetic-optical disks, read-only memories (ROMs), ran-
dom access memories (RAMs), electrically programmable
read-only memories (EPROM)s, electrically erasable pro-
grammable read-only memories (EEPROMSs), FLASH
memories, magnetic or optical cards, etc., or any type of
non-transitory media suitable for storing electronic mstruc-
tions either local to the computer or remote to the computer.

The algorithms and displays presented herein are not inher-
ently related to any particular computer or other apparatus.
Various general-purpose systems may be used with programs
in accordance with the teachings herein, or it may prove
convenient to construct more specialized apparatus to per-
form the required method. For example, any of the methods
according to the present mvention can be implemented 1n
hard-wired circuitry, by programming a general-purpose pro-
cessor, or by any combination of hardware and software. One
of ordinary skill in the art will immediately appreciate that the
invention can be practiced with computer system configura-
tions other than those described, including hand-held devices,
multiprocessor systems, microprocessor-based or program-
mable consumer electronics, digital signal processing (DSP)
devices, set top boxes, network PCs, minicomputers, main-
frame computers, and the like. The invention can also be
practiced 1n distributed computing environments where tasks
are performed by remote processing devices that are linked
through a communications network.

The methods of the mvention may be implemented using
computer software. If written 1n a programming language
conforming to a recognized standard, sequences of nstruc-
tions designed to implement the methods can be compiled for
execution on a variety of hardware platforms and for interface
to a variety of operating systems. In addition, the present
invention 1s not described with reference to any particular
programming language. It will be appreciated that a variety of
programming languages may be used to implement the teach-
ings of the mvention as described herein. Furthermore, 1t 1s
common 1n the art to speak of software, in one form or another
(e.g., program, procedure, application, driver, . . . ), as taking
an action or causing a result. Such expressions are merely a
shorthand way of saying that execution of the software by a
computer causes the processor of the computer to perform an
action or produce a result.

It 15 to be understood that various terms and techniques are
used by those knowledgeable 1n the art to describe commu-
nications, protocols, applications, implementations, mecha-
nisms, etc. One such technique 1s the description of an imple-
mentation of a technique 1 terms of an algorithm or
mathematical expression. That 1s, while the technique may
be, for example, implemented as executing code on a com-
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puter, the expression of that techmique may be more aptly and
succinctly conveyed and communicated as a formula, algo-
rithm, or mathematical expression. Thus, one of ordinary skall
in the art would recognize a block denoting A+B=C as an
additive function whose implementation in hardware and/or
software would take two mputs (A and B) and produce a
summation output (C). Thus, the use of formula, algorithm, or
mathematical expression as descriptions 1s to be understood
as having a physical embodiment in at least hardware and/or
soltware (such as a computer system 1n which the techmques
of the present invention may be practiced as well as 1imple-
mented as an embodiment).

A machine-readable medium 1s understood to include any
non-transitory mechanism for storing or transmitting infor-
mation 1n a form readable by a machine (e.g., a computer).
For example, a non-transitory machine-readable medium
includes read only memory (ROM); random access memory
(RAM); magnetic disk storage media; optical storage media;
flash memory devices; devices having non-transitory storage.

As used 1n this description, “one embodiment” or “an
embodiment” or similar phrases means that the feature(s)
being described are mcluded in at least one embodiment of
the 1nvention. References to “one embodiment” in this
description do not necessarily refer to the same embodiment;
however, neither are such embodiments mutually exclusive.
Nor does “one embodiment” imply that there 1s but a single
embodiment of the invention. For example, a feature, struc-
ture, act, etc. described 1n “one embodiment” may also be
included in other embodiments. Thus, the invention may
include a variety of combinations and/or integrations of the
embodiments described herein.

As used 1n this description, “substantially” or “substan-
tially equal” or similar phrases are used to indicate that the
items are very close or similar. Since two physical entities can
never be exactly equal, a phrase such as “substantially equal™
1s used to indicate that they are for all practical purposes
equal.

It 1s to be understood that in any one or more embodiments
of the invention where alternative approaches or techniques
are discussed that any and all such combinations as my be
possible are hereby disclosed. For example, 1i there are five
techniques discussed that are all possible, then denoting each
technique as follows: A, B, C, D, E, each technique may be
either present or not present with every other technique, thus
yielding 2°5 or 32 combinations, in binary order ranging from
not A and not B and not C and not D and not E to A and B and
C and D and E. Applicant(s) hereby claims all such possible
combinations. Applicant(s) hereby submit that the foregoing
combinations comply with applicable EP (European Patent)
standards. No preference 1s given any combination.

Thus a method and apparatus for attic fan power controller
with remote control have been described.

In embodiments, hybrid-technology optimizes solar or
house electricity sources to maximize fan operation while
conservmg energy. This extends the solar fan run-time nto
the evening with the solar controller. With the solar controller,
the solar powered attic fan can continue to run into the
evening to further reduce the attic temperature. Plugging 1n
the AC Adapter allows the solar controller to use house elec-
tricity to optimize fan performance at a minimum cost of
operation, for example less than $5 per year.

In embodiments, the solar controller monitors both tem-
perature and humidity, optimizing the fan’s operation for
maximum performance in all weather conditions. The solar
controller intelligently limits the amount of electricity used to
power the fan, so 1t 1s a perfect alternative to traditional
clectric powered vents. With the built-in temperature and
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humidity sensors, the solar controller can monitor attic con-
ditions and utilize solar power or house electricity to optimize
the run-time of the fan by either removing the excessive heat
or moisture.

1Q10TR with the
Power Consumption 1Q10TR Solar Controller
Day time (11 a.m.-6 p.m.) 0 0
Evening time (6 p.m.-12 a.m.) 0 0.029 kWH(® mins

every 30 mins)

Total Power Consumption 0 0.029 kWH
Hrs. of Ventilation 7 hrs. 13 hrs.
Monthly Energy Cost ($0.20/kWH) $0 $0.17
Yearly Energy Cost $0 $2.04

In embodiments, the system provides a pertect replace-
ment for noisy AC powered vents. The solar controller allows
for operation with free abundant solar power when 1t 1s
needed most while also giving the option to run the fan after
sunset using only a small amount of house electricity, all
without the noise and operating expense of an outdated tra-
ditional electric attic fan. The fan can be run after dark to
remove the hot, stagnant air that can build up on hot summer
evenings. The status of the fan can be monitored to know 1f the
fan 1s running and 11 the power source 1s from solar or electric
power. The temperature and humidity can be monitored in
real-time by simply pressing a button. Further, intelligently
simple attic ventilation 1s programmed to optimize the attic
can for all weather conditions.

In embodiments, a complete kit includes the following
components: controller box; remote; AC adapter; wall
mounted holster; wiring harness; and mounting hardware.
The remote control displays attic temperature, humidity and
fan status. The thermo switch selector on the back of the
remote control enables or disables the thermo switch.

In embodiments, a temperature sensor monitors attic tem-
perature and will turn on the fan when the temperature
reaches 80 degrees and turns off the fan when the temperature
dips below 77 degrees. This allows the fan to only run when
it 1s necessary to vent hot air from the attic space. A built-in
humidistat monitors attic humidity and will turn on the fan 1
the attic air reaches 75% relative humidity and will turn 1t off
at 65% relative humidity. Too much humidity 1n the attic can
cause condensation on the surfaces which can lead to the
growth of mold and mildew. The controller box houses the
device logic, RF recerver/transmitter, humidistat and thermo
switch.

Setting up of the solar controller and remote will now be
described. First, connect the AC power adapter to the control-
ler box. Temperature and relative humidity will be displayed.
Second, the controller box has two slide switches, the one on
the lett 1s for selecting the radio frequency (RF) channel and
the one on the right 1s for selecting the temperature readout in
Celsius (° C.) or Fahrenheit (° F.). Align the RF channel
(choice of 1, 2 and 3) of the remote with the controller box.
Both of them must be on the same channel in order to send and
receive signals. Select the desired temperature readout unait.
Third, remove the back panel of the remote. Insert two AAA
batteries 1n the battery compartment. Replace the back panel
of the battery compartment. Finally, test the remote by press-
ing the status button once. This will establish the connection
between the controller box and remote. You will hear a “beep™
every time the status button 1s pressed. This verifies the
remote and controller box RF signals are aligned. If there 1s
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not a beep, check that the RF channel selector 1s set to the
same channel. It there 1s still no beep, move both devices to an
alternative channel and retry.

Installation of the system will now be described. If the solar
controller comes bundled with an attic fan, install the fan first.
When the installation of the fan 1s complete, then install the
solar controller. The solar controller can be installed with or
without the use of house electricity. When implementing the
standard installation, the solar controller will run only on
power generated by the solar panel and will provide these
functions: (1) Reads attic temperature and relative humidity
and displays them on the controller box and remote; (2)
Monitors fan and solar panel working conditions; and (3)
Allows user to enable or disable thermo switch on the remote.
These tunctions will be active only when the sun 1s available
to generate electricity from the solar panel. Installing the solar
controller with the AC power adapter will provide these addi-
tional benefits: (4) Extends fan operation 1nto the evening
hours; (5) Allows fan to operate when no sun is available; and
(6) Intelligently limits the amount of house electricity to be
used for adequate ventilation.

The following steps can be performed for a standard 1nstal-
lation. First, bring the complete solar controller kit, including
the remote and controller box, to the attic. Second, check and
make sure the thermo switch on the back of the remote 1s set
to the OFF position. Third, install the controller box on a
nearby rafter close to the underside of the roof with the
provided mounting screws. The controller box has vents on
either side of the housing that allow the temperature and
humidity sensors to work, so 1t 1s important to locate the
controller box with at least 1 1nch of space between i1t and the
underside of the roof. For best results, locate the controller
box near the fan opeming as shown 1n FI1G. 9. Mounting within
2 to 3 feet of the motor 1s recommended. Fourth, unplug the 2
wire leads (red and black) from the motor. IT the fan came with
a thermal switch, unplug the wire coming in from the solar
panel to the switch. The controller box will replace the func-
tion of this switch. Fitth, take one 8' cable and plug the female
leads into the motor (red to red and black to black) and
connect the male leads to the fan connectors on the controller
box. It 1s important to connect the controller box to the motor
before connecting to the solar panel. Sixth, take the another 8’
cable and connect the female leads to the solar connectors on
the controller box (red to red and black to black) and connect
the male leads into the female leads coming from the solar
panel. The fan will begin running as soon as sun hits the solar
panel so 1t 1s important to keep fingers clear of the fan blades.
Seventh, the cable connectors have been designed to prevent
incorrect connection, so it should be confirmed that the red
wires are connected to the red wires and the black wires to the
black wires. Eighth, provided there 1s sunlight to the solar
panel, the LCD display 1s now activated and will read the
current attic temperature and relative humidity. When the
solar controller logic detects the fan 1n operation, the fan and
solar LEDs will light up accordingly. This will take approxi-
mately 30 seconds. Ninth, press the status button on the
remote to activate solar controller. The fan should be running
now 1f solar power 1s available. Press the status button again
to update the fan’s operation status. Tenth, use tie wraps and
4" or 12" coaxial staples, available from most local hardware
store or builders’ supply, to secure the wiring harness to the
rafter. The solar controller 1s now 1nstalled and running with
power generated by the solar panel.

The following steps can be performed for installation with
use ol optional house electricity. To utilize the house electric-
ity option with solar controller, connect the controller box to
an AC outlet with the AC power adapter. The AC Power
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Adapter works on a standard 110V outlet. First, steps 1-10 of
the standard installation should be completed. Second, tem-
porarily disconnect wiring to the solar connectors at the con-
troller box. Third, the AC power adapter comes with 4.5 1t. of
cord. Verity the power source (outlet) 1s located within that
distance. Fourth, connect the AC power adapter to the house
power/DC 12V port on the controller box. Fifth, plug the AC
Power Adapter 1nto the power source (outlet). The controller
box will display attic temperature and relative humidity 1n a
few seconds. Sixth, press the status button on the remote to
activate the solar controller. The fan will be running now.
Press the status button again to update the operation status.
Seventh, 11 necessary, use V4" or 12" coaxial staples to secure
the wire to the rafter. Eighth, reconnect the wiring 1n step 2 to
the solar connectors of the controller box. The solar controller
will now utilize the solar panel and house electricity to opti-
mize fan operation.

Details of the remote control are now provided. The remote
has one status button on the front below the LCD display, and
a thermo switch selector on the back. The channel setting 1s
provided on the front of the remote. There are 3 available RF
channels. Select the same RF channel for the controller box
and remote. The RF channel ID must match the controller box
and remote 1n order to have information available. The status
button 1s also provided on the front of the remote. When the
status button 1s pressed, a beep will sound from the controller
box to signily a proper connection between the controller box
and remote. The remote’s LCD display will show the follow-
ing information: attic temperature; attic relative humaidity; fan
mode (ON, OFF, INTERMITTENT or FAILURE); house
power (ON); and solar power (ON). The status will be dis-
played for approximately 20 seconds. Pressing the status
button again will refresh the information after 20 seconds.
Note that 1t 1s important to make sure the RF channel 1s the
same between the controller box and remote. If there 1s no
beep sound aiter pressing the status button, no connection has
been made with the controller box and the LCD display will
g0 blank. Check the following 11 there 1s no display on the
remote after pressing the Status button: (1) Batteries have
been mstalled. Replace if necessary; (2) RF channel 1s prop-
erly aligned between the controller box and remote; (3) solar
controller wire connections are correct; and (4) AC power
adapter 1s connected to the solar controller for after dark
operation.

The back for the remote has the thermo switch selector,
which can be 1n the ON or OFF positions. The thermo switch
allows the user to engage or disengage the temperature con-
trol. It 1s recommended that the thermo switch be set to ON 1n
warm climates and to OFF 1in cold climates where sustained
below freezing temperatures may occur. When the thermo
switch 1s set to ON, the fan will only be turned on when attic
temperature reaches 80° F. and power 1s available. Once on,
the fan will stop when temperature drops below 77° F. When
the thermo switch 1s set to OFF mode, the fan will be turned
on when power 1s available, regardless of attic temperature.
After making a change to the thermo switch on the remote, (1)
click the status button to send the command to the solar
controller, (2) wait 5 seconds for the solar controller to change
the fan operation, and (3) click the status button again to read
the current fan operation status. In embodiments, the humid-
ity control 1s always enabled. That 1s, the relative humidity
sensor 1s always enabled and the user cannot disable the
sensor. The fan will be turned on when attic relative humadity
reaches 75%, regardless of attic temperature. The fan wall
turn oif when relative attic humidity drops to 65%.

Further details regarding the power source are now pro-
vided. Whenever available, solar power 1s the default power
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source. On a typical day with proper sunlight, the fan waill
operate until sunset. If solar power 1s not available, the fan
will not operate unless the solar controller 1s installed with the
AC power adapter connected to house electricity. The fan will
continue operation 1n the following pre-set mode for 6 hours:
(1) ON for 8 minutes and OFF for 22 minutes in a 30-minute
period. This 1s the most effective air circulation frequency to
keep the attic temperature close to the outside temperature;
(1) The fan will run for a maximum of 6 hours on itermittent
house electricity; (111) The fan will run on solar power when-
ever solar power becomes available again; and (1v) After 6
hours of runming on intermittent house electricity, the fan waill
be turned off for up to 12 hours, then turned back on, assum-
ing solar power 1s not available during this period of time. In
summary:

Solar Fan with Solar
Controller WITH AC
Adapter connected

Solar Fan with Solar
Controller WITHOUT

Primary Power Source AC Adapter connected

Daytime - with sufficient Solar power Solar power

solar power
Evening after sunset Intermittent house

electricity for 6 hours

No power available

Note that the primary power source 1s always solar. If solar
power 1s not available during the daytime, the primary power
source will switch to house electricity (if the controller box 1s
connected to house electricity) for up to 6 hours or until solar
power becomes available.

A summary of how to interpret the LCD display and the
fan’s operating status 1s provided below:

Solar
Power

House

Power Fan Operation Summary

(Blank) ON ON Solar power 1s available

Fan 1s running

Solar power 1s available

Fan 1s not running

Attic Temperature is <80° L.
Thermo Switch could be ON

To run fan, switch Thermo Switch
to OFF then press the Status
button twice

Solar power 1s not available

Fan 1s powered by house electricity
Fan 1s running mtermittently,
currently in the 8-min ON mode
of the 6-hour cycle

Solar power 1s not available

Fan 1s powered by house electricity
Fan 1s running intermittently,
currently in the 22-min OFF mode
of the 6-hour cycle

Solar power 1s not available

Fan 1s powered by house
electricity

Fan 1s 1n the 12-hour OFF mode
Fan will restart when solar power
becomes available, or at the end
of the 12-hour OFF mode

House electricity 1s available

Fan 1s not running

Possible problems

(Blank)  ON OFF

ON (Blank) ON-Intermittent

ON (Blank) Intermittent

ON (Blank) OFF

(Blank) ON Failure

Loose wiring

Motor Failure

Solar Controller Failure
Solar power 1s available
Fan 1s not running
Possible problems

ON (Blank) Failure
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-continued
House Solar
Power Power  Fan Operation Summary

Loose wiring
Motor Failure
Solar Controller Failure

A description of the use of a multiple fan set up with 3 or
less fans 1s now provided. Assign one of the three available
channels to each of the solar controllers. A beep sound will
come Irom the controller box that 1s commumicating with the
remote. Each paired set of a controller box and remote should
be set to different RF channels. Theretore, each pair will have
the controller box and remote set to the same RF channel but
be different than the other controller boxes and remotes
installed 1n the same attic. Do not assign the same RF channel
to 2 or more solar controllers. The user can use the same
remote to control all 3 fans (1f applicable) by selecting the
correct RF channel.

Embodiments of an apparatus for controlling a fan are
disclosed. The apparatus comprises a controller having a
plurality of signal inputs, a plurality of signal outputs, a
plurality of power mnputs, and a plurality of power outputs; a
display unit in communication with said controller; a plural-
ity of switches 1n communication with said controller; and a
plurality of light indicators in communications with said con-
troller, wherein a first one of said plurality of light indicators
indicates a status of said fan.

In embodiments, the apparatus comprises a temperature
sensor connected to said controller through a first set of said
signal inputs.

In embodiments, the apparatus of claim further comprises
a humidity sensor connected to said controller through a
second set of said signal inputs.

In embodiments of the apparatus, a first set of said plurality
of power 1nputs 1s connected to a local solar array.

In embodiments of the apparatus, a second one of said
plurality of light indicators indicates a status of said local
solar array.

In embodiments of the apparatus, a first set of said plurality
of power outputs 1s connected to said fan.

In embodiments of the apparatus, a first set of said plurality
of switches selects a temperature scale for said display unit.

In embodiments of the apparatus, a second set of said
plurality of switches selects a radio frequency channel.

In embodiments of the apparatus, a second set of said
plurality of power inputs 1s connected to a local power supply,
said power supply plugged 1nto an electrical outlet.

In embodiments of the apparatus, a third one of said plu-
rality of light indicators indicates a status of said local power
supply.

Embodiments of a method are disclosed. The method com-
prises recerving power from a local power source; sensing a
local temperature; displaying said local temperature on a
display; sensing a local humudity; displaying said local
humidity on said display; controlling a fan based on said local
temperature and said local humidity; lighting a fan indicator
to indicate said fan 1s being controlled; and lighting one or
more indicators to indicate said local power source.

In embodiments of the method, said local power source 1s
a solar panel.

In embodiments of the method, said local power source 1s
an electrical outlet.

In embodiments of the method, said local power source 1s
a solar panel and an electrical outlet.
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In embodiments of the method, the method further com-
prises checking a speed of said fan, and turning said fan off it
said speed of said fan 1s not within a pre-specified range.

In embodiments of the method, the method further com-
prises measuring a power consumed by said fan, and turning
said fan off 1f said power consumed by said fan 1s not within
a pre-specified range.

In embodiments of the method, the method further com-
prises communicating to a remote control unit said local
temperature and said local humidity when a user presses a
status button.

In embodiments of the method, the method further com-
prises communicating to said remote control unit said local
power source selected from the group consisting of said solar
panel, said electrical outlet, said solar panel and said electri-
cal outlet, and not said solar panel and not said electrical
outlet.

In embodiments of the method, the method further com-
prises commumnicating to said remote control unit a fan status
selected from the group consisting of on, off, intermaittent, and
failure.

In embodiments of the method, the method further com-
prises communicating from said remote control unit when a
user activates a switch selected from the group consisting of
a status, and a temperature control.

What 1s claimed 1s:

1. An apparatus for controlling an attic exhaust fan com-
prising;:

a controller having a plurality of signal inputs, a plurality of

power mputs, and a power output;

a display unit in communication with said controller;

a plurality of user-triggerable switches 1n communication

with said controller; and
a plurality of light indicators in commumication with said
controller, wherein a first one of said plurality of light
indicators indicates a status of said attic exhaust fan,

wherein the plurality of power inputs includes a first power
input for connecting to a local solar array and a second
power 1mput for connecting to a local public utility AC
power supply,

wherein the controller 1s configured to operate the attic

exhaust fan based on sensed input signals at the plurality
of signal 1inputs,

wherein the controller 1s configured to provide power to the

power output from the first power input as a default if a
predetermined amount of power for operating the attic
exhaust fan 1s provided at the first power mput and
provide power to the power output from the second
power input 1f a predetermined amount of power for
operating the attic exhaust fan 1s not provided at the first
power mput,

wherein when the controller operates the attic exhaust fan

based on the sensed inputs:

the controller 1s configured to operate the attic exhaust
fan continuously when power 1s being provided from
the first power mput to the power output, and

the controller 1s configured to operate the attic exhaust
fan for a predetermined duty cycle and for a total
period not to exceed a predetermined duration when
power 1s being provided from the second power mput
to the power output;

further comprising a temperature sensor connected to said

controller through a first one of said signal inputs and a
humidity sensor connected to said controller through a
second one of said signal mputs, at least one of said
temperature sensor and said humidity sensor providing
said sensed mput signals.
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2. The apparatus of claim 1 wherein the first power input 1s
connected to the local solar array.

3. The apparatus of claim 2 wherein a second one of said
plurality of light indicators indicates a status of said local
solar array.

4. The apparatus of claim 3 wherein the power output 1s
connected to said fan.

5. The apparatus of claim 4 wherein a first one of said
plurality of switches selects a Celsius or Fahrenheit tempera-
ture scale for said display unait.

6. The apparatus of claim 5 wherein a second one of said
plurality of switches 1s configured to allow a user to select a
radio frequency channel.

7. The apparatus of claim 4 wherein the second power input
1s connected to the local public utility AC power supply, said
local public utility AC power supply comprising an electrical
outlet.

8. The apparatus of claim 7 wherein a third one of said
plurality of light indicators indicates a status of said local AC
power supply.

9. A method of providing power to an attic exhaust fan
comprising;

receving power from a power source, the power source

including at least two different local sources of power;
sensing a local temperature with a temperature sensor
proximal the attic exhaust fan;

displaying said local temperature on a display;

sensing a local humidity with a humidity sensor proximal

the attic exhaust fan;

displaying said local humidity on said display;

operating the attic exhaust fan from the power source based

on said local temperature and said local humidity;
lighting a fan indicator to indicate said fan i1s being con-
trolled; and

lighting one or more indicators to indicate which of the at

least two different local sources of power 1s being used,

wherein operating the attic exhaust fan step comprises

using a first one of the at least two different local sources
of power as a default 11 suificient power for operating,
the fan 1s provided by the first one of the at least two
different local sources of power, and when using the
first one of the at least two different local sources of
power operating the fan continuously, wherein the
first one of the at least two diflerent local sources of
power includes a local solar panel; and

using a second one of the at least two different local
sources of power 1f suilicient power for operating the
tan 1s not provided by the first one of the at least two
different local sources, and when using the second
one of the at least two different local sources of power
operating the fan for a predetermined duty cycle and
for a total period not to exceed a predetermined dura-
tion, wherein the second one of the at least two dif-
terent local sources of power includes a local public
utility AC power supply.

10. The method of claim 9 wherein the second one of the at
least two different local sources of power includes an electr-
cal outlet.

11. The method of claim 10 further comprising checking a
speed of said fan, and turning said fan oif if said speed of said
fan 1s not within a pre-specified range.

12. The method of claim 10 further comprising measuring
a power consumed by said fan, and turning said fan off 11 said
power consumed by said fan 1s not within a pre-specified
range.
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13. The method of claim 12 further comprising communi-
cating to a remote control unit said local temperature and said
local humidity when a user presses a status button.

14. The method of claim 13 further comprising communi-
cating to said remote control unit said local power source
selected from the group consisting of said solar panel, said
clectrical outlet, said solar panel and said electrical outlet, and
not said solar panel and not said electrical outlet.

15. A system for controlling an attic exhaust fan compris-
ng:

a controller having:

a temperature sensor,

a humidity sensor,

the temperature sensor and the humidity sensor located
proximal the attic exhaust fan,

a first power 1nput for connecting to a local solar array,

a second power mput for connecting to a local public
utility AC power supply, and

a power output connected to the attic exhaust fan;

a remote control configured for wireless communications
ol control information and status information with the
controller;

wherein the controller 1s configured to operate the attic
exhaust fan based on a sensed temperature and a sensed
humidity, or based on a sensed humidity; and

wherein when operating the attic exhaust fan, the controller
1s configured to determine 11 suificient power to operate
the fan 1s available from the first power input and:
if 1t 1s determined that power 1s available from the first

power mput, the controller provides power to the
power output from the first power input to operate the
fan continuously; and
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if 1t 1s determined that suificient power for operating the
attic exhaust fan 1s not available from the first power
input, the controller provides power from the second
power 1input to the power output to operate the attic
exhaust fan for a predetermined duty cycle and for a
total period of time not to exceed a predetermined
duration.

16. The system of claim 15, wherein the remote control 1s
configured to set a controller mode such that 11 1t 1s deter-
mined that power 1s available from the first power input, then
power 15 provided to the power output to turn the fan on
dependent only on a sensed humidity and not temperature.

17. The system of claim 15, wherein the system includes a
fan connected to the power output, a local solar array con-
nected to the first power 1mput and a local public utility AC
power supply comprising a power adapter connected to an
clectrical outlet.

18. The system of claim 15, wherein the remote control 1s
configured to allow the user to select between two options for
the controller’s operating mode, including: (1) turning the fan
on dependent only on the sensed humidity and (2) turning the
fan on dependent on the sensed humidity and the sensed
temperature.

19. The apparatus of claim 1, the sensed input signals
include a sensed humidity signal and a sensed temperature
signal, wherein the controller provides power to the power
output from the first and second power inputs 1t at least one of
the sensed humidity signal or sensed temperature signal indi-
cates that a sensed humaidity or a sensed temperature exceeds
a corresponding preset threshold.
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